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"Process for the preparation of gabapentin" 

******************** 

The present invention relates to a process for the preparation of gabapentin and, 
5 more particularly, it relates to a process for the preparation of gabapentin in . 
anhydrous form by treating an aqueous suspension of gabapentin with 2- 
methoxyethanol or 2-ethoxyethanol and crystallising with an alcoholic solvent 
Gabapentin, 1-(aminomethyl)cyclohexanacetic acid (The Merck Index, XII ed., page 
733, no. 4343), is a known drug with anti-epileptic activity described for the first time 

10 by Warner-Lambert Co. in the US patent 4,024,175. 

In the literature several processes for the preparation of gabapentin in anhydrous 
form are reported (see for example the patents US 4,024,175, US 5,068,413 and US 
5,091,567). Substantially all these methods foresee a final step for the purification of 
gabapentin which consists in the treatment of an aqueous solution of a gabapentin 

15 salt (generally hydrochloride) through a weak basic ionic exchange resin, the 
complete evaporation of water from the aqueous gabapentin solution eluted from the 
resin and the crystallisation from an alcoholic solvent, generally methanol or 
methanol/isopropanol mixtures. 

The complete evaporation of water, described in the above-cited patents, is an 
20 expensive and difficult operation with little reproducibility at industrial level, because 
the product precipitates on the reactor walls and therefore the mixture cannot be 
stirred. Furthermore, the yield of the subsequent crystallisation depends on the 
amount of water remained in the product. 

In the US patent 4,894,476 is underlined that a further problem related to the known 
25 methods for the preparation of gabapentin is the amount of residual solvent 
contained in the product (column 1, lines 56-59). The same patent describes, as a 
solution of the problem of the residual solvents, a process for the preparation of 
anhydrous gabapentin on a large scale that uses monohydrate gabapentin as 
starting material. However, the preparation of monohydrate gabapentin is 
30 particularly troublesome because it foresees, after the usual treatment of an 
aqueous solution of a gabapentin salt through a weak basic ionic exchange resin, 
the partial evaporation of water from the aqueous gabapentin solution eluted from 
the resin, the addition of an alcoholic solvent and the crystallisation. 
The resultant pure monohydrate gabapentin is then dissolved in warm methanol, 
35 diluted with isopropanol and crystallised obtaining anhydrous gabapentin with a 
content of methanol and of isopropanol equal to 100 ppm respectively. 
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We have now found a method for the preparation of anhydrous gabapentin that 
allows to obtain the product with a high purity degree and with a low content of 
residual solvents without using monohydrate gabapentin. 

Therefore, object of the present invention is a process for the preparation of pure 
gabapentin in anhydrous form comprising (a) the addition of 2-methoxyethanol or of 
2-ethoxyethanol to an aqueous gabapentin suspension, (b) the removal of water by 
azeotropic distillation up to obtain a suspension still containing 20-30% by weight of 
water with respect to gabapentin, (c) the dilution with an alcoholic solvent and the 
cooling to a temperature from -10°C to +10°C and (d) the filtration and the drying of 
the crystallised of gabapentin. 

The anhydrous gabapentin obtained with the process object of the present invention 
is characterised by a high purity degree and by a total content of residual solvents 
lower than 100 ppm. 

Preferably in step (a) of the process 2-methoxyethanol is used. 
The amount of 2-methoxyethanol or of 2-ethoxyethanol that is added is not a critical 
parameter but it will obviously depend on the amount of water present in the 
aqueous gabapentin suspension to be treated. Generally the aqueous suspension 
which 2-methoxyethanol or 2-ethoxyethanol is added has a gabapentin 
concentration from 30% to 40% (w/w). The amount of 2-methoxyethanol or of 2- 
ethoxyethanol must allow the removal of water by azeotropic distillation up to a 
residual amount equal to 20%-30% by weight with respect to gabapentin, according 
to what foreseen in step (b) of the process. 

Preferably an amount of 2-mehoxyethanol or 2-ethoxyethanol corresponding to 2-5 
times the amount by weight of gabapentin, still more preferably corresponding to 2-3 
times by weight, is used. 

In step (b) the gabapentin suspension is heated under reduced pressure by distilling 

the water/2-methoxyethanol or 2-ethoxyethanol mixture. Preferably a temperature 

from 40°C to 50°C and a pressure from 50 to 80 mmHg are used. 

In the subsequent step (c) t the suspension is diluted with an alcoholic solvent. 

The amount of alcoholic solvent is generally from 4 to 10 times by weight with 

respect to gabapentin, preferably from 4 to 6 times by weight. 

Examples of alcoholic solvents are linear or branched C1-C4 alcohols such as 

methanol, ethanol, n-propanol, isopropanol, n-butanol, isobutanol, sec-butanol, tert- 

butanol and mixtures thereof. 

Isopropanol is preferably used. 
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After optional heating to a temperature from 50°C to 70°C, the mixture is cooled to a 
temperature from -10°C to +10°C, preferably from -5°C to 0°C. 
The subsequent step (d) foresees the filtration and the drying of the crystallised 
according to conventional techniques so allowing to obtain gabapentin in pure 
anhydrous form (HPLC titre>99.5%) and with a content of residual solvents 
(alcoholic solvent + 2-methoxyethanol or 2-ethoxyethanol) lower than 100 ppm. 
The aqueous gabapentin suspension used as starting product in the process object 
of the present invention is generally an aqueous suspension obtained after elution 
from a weak basic ionic exchange resin, according to one of the methods described 
in the literature, and concentration. 

Preferably the aqueous gabapentin suspension used as starting product comes from 
the elution of a gabapentin hydrochloride solution through a Relite EXA10 resin. The 
aqueous solution obtained after crossing through this resin results to be much more 
concentrated with respect to those obtained after crossing through the resins 
described in the literature, giving a significant industrial advantage. 
Therefore a further object of the present invention is a process for the preparation of 
pure gabapentin in anhydrous form comprising the preparation of an aqueous 
gabapentin solution by eluting a gabapentin salt solution through a Relite EXA10 
resin, the concentration up to obtain an aqueous gabapentin suspension at 30%- 
40% by weight and the subsequent treatment according to what foreseen in the 
already reported steps (a) t (b), (c) and (d). 

Gabapentin hydrochloride can be prepared according to one of the methods 
described in the literature. 

The process object of the present invention has the advantage to avoid the 
complete removal of water and to be reproducible at industrial level because, during ~ 
the concentration phase, the mass can be always easily stirred. The used amount of 
solvent is reduced (high productivity) and the product is obtained in anhydrous form 
with yields higher than 90%, even in the presence of amounts of water higher than 
30% w/w with respect to gabapentin. 

The content of residual solvents is extremely low, generally lower than 100 ppm, 
notwithstanding gabapentin monohydrate is not used. 

In order to better illustrate the present invention the following examples are now 
given. 

Example 1 
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Water (130 g), gabapentin hydrochloride (40 g; HPLC titre 94%), prepared 
according to the process described in US 4,024,175, and charcoal L4S (1.0 g) were 
charged into a 250 ml reactor at room temperature. 
5 After keeping under stirring for 15 minutes, the mixture was filtered through a celite. 
panel and the panel was washed with water (5 g). The solution was pumped with a 
flux of 15 ml/minute in a column containing Relite EXA10 resin (115 ml). At the end 
of the addition of the solution, the elution of water in the column went on and the 
solution was collected following the BRIX index. 
10 The resultant aqueous gabapentin solution (300 g; HPLC titre 10.06%) was 
concentrated under vacuum (25 mmHg/50°C) up to obtain a stirrable mixture (still 
containing 46 g of water). 

2-Methoxyethanol (80 mi) was added and a water/2-methoxyethanol mixture (50:50 
w/w; 76 g) was distilled under vacuum (40-45°C/60 mmHg). 
15 Isopropanol (180 ml) was added to the suspension and the mixture was heated at 
60°C for 30 minutes. 

After cooling at 20°C in about 2 hours, the mixture was kept 2 hours at -5°C/-10°C. 
The precipitate was filtered and washed with isopropanol (2x10 ml). 
After drying under vacuum at 50°C up to constant weight pure gabapentin (28.3 g) 
20 was obtained. 

HPLC titre=99.8%; K.F =0.05% 
Isopropanol < 30 ppm 
2-methoxyethanol < 70 ppm. 

Example 2 

25 2-Methoxyethanol (200 ml) and gabapentin hydrochloride (100 g; HPLC titre 92%) 
were charged into a 0.5 I reactor, equipped with mechanic stirring, condenser and- 
thermometer, kept under inert atmosphere. 

The suspension was heated at internal 50-55°C for 30 minutes. The insoluble (about 
4 g) was filtered and the solution was concentrated under vacuum (external 50°C; 
30 30 mmHg) distilling about 115 g of 2-methoxyethanol. Water (250 ml) was added to 
the residue, kept warm. 

The mixture was kept under stirring up to obtain a solution. 

The solution, cooled and kept at room temperature, was pumped with a flux of 15 
ml/minute into a column containing Relite EXA10 resin (300 ml). 
35 At the end of the addition of the solution, the elution of water in the column went on 
and the solution was collected following the BRIX index. 
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The resultant aqueous gabapentin solution (580 g; HPLC titre 12.7%) was heated at 
45°C and then charcoal L4S (5 g) was added. 

The mixture was kept under stirring for 30 minutes and filtered through a celite panel 
5 that was washed with water (15 ml). 

The aqueous solution was concentrated under vacuum (25 mmHg/50-55°C) up to 
obtain a stirrable mixture (weight of the distilled about 380 g). 2-Methoxyethanol 
(180 ml) was added and the mixture was concentrated at an internal temperature of 
40°C at 60 mmHg (distilled about 180 ml of water/2-methoxyethanol=1/1). 
10 Isopropanol (400 ml) was added to the suspension and, after heating at 60°C, the 
mixture was kept at that temperature for 30-60 minutes and then was cooled in 
about 2 hours at 20°C and then at -5°C. 

After 2 hours at -5°C, the precipitate was filtered, washed with isopropanol (2x25 ml) 
and dried under vacuum at 50°C up to constant weight obtaining pure gabapentin 
15 (68 g). HPLC titre=100%; K.F =0.05% 

residual solvent (isopropanol + 2-methoxyethanol) < 100 ppm 
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Claims 

1) A process for the preparation of pure gabapentin in anhydrous form comprising 
(a) the addition of 2-methoxyethanol or of 2-ethoxyethanoI to an aqueous 
gabapentin suspension, (b) the removal of water by azeotropic distillation up to - 
obtain a suspension still containing 20-30% by weight of water with respect to 
gabapentin, (c) the dilution with an alcoholic solvent and the cooling to a 
temperature from -10°C to +10°C and (d) the filtration and the drying of the 
crystallised of gabapentin. 

2) A process according to claim 1 wherein 2-methoxyethanol is used. 

3) A process according to claim 1 wherein an amount of 2-methoxyethanol or 2- 
ethoxyethanol corresponding to 2-5 times the amount by weight of gabapentin is 
used. 

4) A process according to claim 3 wherein the amount corresponds to 2-3 times by 
weight. 

5) A process according to claim 1 wherein step (b) is carried out at a temperature 
from 40°C to 50°C and at a pressure from 50 to 80 mmHg. 

6) A process according to claim 1 wherein the alcoholic solvent is a linear or 
branched C1-C4 alcohol selected among methanol, ethanol, n-propanol, 
isopropanol, n-butanol, isobutanol, sec-butanol, te/Y-butanol and mixtures 
thereof. 

7) A process according to claim 1 wherein the amount of alcoholic solvent is from 4 
to 10 times by weight with respect to gabapentin. 

8) A process according to claim 7 wherein the amount is from 4 to 6 times by 
weight. 

9) A process according to claim 6 wherein the solvent is isopropanol. 

10) A process according to claim 1 wherein, in step (c) t the mixture is cooled at a 
temperature from -5°c to 0°C. 

11) A process according to claim 1 further comprising the preparation of an aqueous 
gabapentin solution by elution of a gabapentin salt solution through a Relite 
EXA10 resin, the concentration up to obtain an aqueous gabapentin suspension 
at 30%-40% by weight. 
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